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Identifying faces of polyhedral wireframe models

Zhao Jun, Gao Mantun, Wang Sanmin

( School of Mechatronics, Northwestern Polytechnical University, Xi’ an 710072 China)

Abstract: This paper presents an efficient algorithm for extracting faces from polyhedral wireframe models. The main
features of the algorithm are using the topological and geometric information of wireframe models and its stronger
adaptability. First, the wireframe model is projected to a plane, and the “invisible” edges which are obstructed by another
edge in projection are hidden. And the edges which have a common vertex are arranged into a set in counterclockwise.
Then search the minimal circle based on rule of the smallest rotation angle in clockwise. At the same time the Moebius rule
are use to delete the illegal circle and remove the finished edges which are accurately contained by two circles. When a
“visible” edge is removed, “invisible” edges blocked by it may be “visible” ones. So the new minimal circle can be
searched. Repeat this course until all edge is removed and there are no illegal circle and illegal edge. Finally,the remaining
circle are all true face of the model and all point to outside of the object by adjusting their direction. Several typical
examples are given to demonstrate the widespread adaptability and high efficiency of the algorithm.

Keywords: wireframe models; face identification; projection; circle

0 5

T}

B & T 5 HILA 5 A0 15 BIF 58 B g, T
B TR R AT AR 3 QEE N T — 45
B ARIT T UK, A AL R PR AR LA AR Y 2
PrA Aok, Chu %8 A T fi Rk Pl DA 2L i 2k ]

U 5 H #9:2010-03-11 ;& [@ B #§ :2010-06-11
ELWA : HKH KB4 E S0 H (50875210)

53 TSR B R HER I . Cicek ™' M 2 4E £ T
BRI TR 3 qERAERI AL, KB R A
N ZAER G T ERAERE A FR T A T
LR AR 2 I LN ST R X ) 1R R R AEAE U, TR K 4R
HEABS 50 P57 00 Ay 1 A5S80S AR AR L, Markowsky Al
Wesley ' ) FHT 20 HE 5 750 1) 3 1155 S50 H0 325 o 48 o 8,
155 2 W R R AERE R 9 K T . Courter 45 AV 5T

FE—EBE A BE975— ), B RIEER . WA Tk RAE UM T R e %l W T 5 2, 32 SR 50 5 1 O i S LA

53R . E-mail : zhaojun@ mail. Izjtu. cn,,



858 FEEZEE % www. cjig. en

%16 4

2% HE 65 v A R ] B B A R R R 2% T
Hanrahan'® 45 H 7 5 787 7 440 2% P T 48 By 5 vk, 0
Ja B A TS B BE R 3. Agarwal 28 AT 4R
T T U T R A 7 1, A5 B S T 7 A 2 A
9 2 T, B SR ST AR R BE & A AL . Liu 28 A7 A
5 RASL P B 8 R 3 A 5 9 X o i 4 R 3 4 T AR
51 AT I B A A, 2 5 02 B Il B H A
% B e R R . Liu A", Gong!™
A= B S M TR R 4 R HE A A
A0 P 4 22 [ e S R R T

ARSI L H AR R R 15 AR R
SCEA I BV AR R, I B A — i 1 A 6 1
AR HE A S TV B 0 o g IR AS SCHR R ) PR AT

RIS i R ke R Tl e/ D ke AL

AL 2R B P 7 1 e/ [ 5 SR 1) 7 Ak 2 T Y
Dk BOBEkR T 3 4 2k HE B I 5 4R 6 5 e
Z RS T LS, BE 5 T e/ Il B 8 %
SORD T A U R A PR R /0N [l
BT RERE R TAE,
1 HXHEXSER

EX 1 T B b 2k e B T P 3 R
R,

FEN 2 BSUIR i P AN 4 HE B S b
FB1 o] %, S v 4 B [ 8 44 8 5 S 3 O .
VL 14 7 1) 55 41 L ] % £ 7 1 3 B A T M

BN 3 BRE P —A 1 B R 5
0 09 A ] ¥, L HG 7 1 45 4% % TR D 1) i AT T
T s U ) HG Ay N [

FEX 4 AN SR B R R T, A
TR SRR B B0 56 B T 5 45 T, o, SE 6 B9 BT A
P 4B, BRI TS, o, BB iEH d, (v,) .

EXS R YOl P A P E B/ ] A
P

EX 6 FERH AR PP [ B [F] B

Moebius $ 0| Xt F— A WK, B —4-ih
J& T HALE T WA~ R0, HAE X WA R 71
FHI o
1.1 BE5EH

235 [H) R 3 4E AR A ] SR F 4R 52 19 7 B b L 4
FVT b 2 dE A bR, AR AT IE 5% 5 B 4B AL n
1R A0 4R 47 ), A 78 XOY T F 452

HNa, 005 ZRERBIAN o, HILFE a0 5 X Hl
Em Il o, HEm Pt 0 5, JFEET 04,
ZWhTE P ERBGE N Yl TE P S A T AR AR
ZXO0Y, S E M(x,y,2) 5 P i E#¥
m(x',y") AR bR e AL T TR

X

y | (1)

z

(x)_ (—sinH cosf 0 )
y' — cosfcosp — sinfcosgp sinf

KBNS 21 gl i

Fig.1 The model of projective transformation
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Fig.2 The obstruction of projection and visibility
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Fig.3 The set of edges linking at same point
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Fig.4 Searching minimum circle
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Tab.1 Compare times two methods have spend in
identifying face
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